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陸上運動直後の水中浮揚のクーリングダウン効果
Effectiveness of cooling down by floating in  
water immediately following track and field sports
山　田　健　二，須　藤　明　治
Kenji  YAMADA  and  Akiharu  SUDO
ABSTRACT
　This study examined the effects of floating in a supine position on the rise and fall 
in lactic acid immediately following sports. Subjects were 5 males with an average 
age of 21.5±0.8 years, height of 177.5±5.8 cm, weight of 65.6±9.4 kg, and % fat of 
15.2±2.8%. Water flotation occurred in a pool with a water temperature of 30ºC. The 
sport performed was running for 30 min at 75%HRmax. During observation of the 
subsequent recovery process, each subject twice（1）floated in a supine position
（resting on the water’s surface）and（2）rested in a seated position on the ground. 
The level of lactic acid in the blood was analyzed with a lactic acid analyzer（Model 
1500, YSI）immediately prior to measurement starting, immediately after running, 
after 15 min of recovery, and after 30 min of recovery. After 15 min of recovery, the 
level of lactic acid in the blood was 2.91±1.0 mmol/l when the subject assumed 
position（1）and 3.64±0.5 mmol/l when the subject assumed position（2）．After 30 
min of recovery, the level of lactic acid in the blood was 1.36±0.7 mmol/l when the 
subject assumed position（1）and 2.78±0.6 mmol/l when the subject assumed 
position（2）．After 30 min of recovery, the level of lactic acid in the blood decreased 
more for subjects who floated in a supine position（resting on the water’s surface）
than for those who rested in a seated position on the ground. According to this 
study, floating in a pool immediately following sports increased the venous return 
flow of the limbs. Subsequent action to assume a seated position on the ground, i.e. 
action to walk about 10 steps, is surmised to have led to a rapid rise and fall in lactic 
acid, resulting in lactic acid returning to its normal level during rest.
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Fig.1　Setting the measuring method.
Table 1．Physical characteristics of subjects. 
Fig.2．Changes of the Heart Rate.
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血中乳酸濃度の変化は， 回復の 15分（1） で
2.91±1.0mmol/l，（2）で3.64±0.5mmol/l，で有















１） Forster, C., Dymond, D., Carpenter, J. and 
Donard, H.（1982）Effect of warming-up on left 
ventricular action response to suddon strenuous 
exercise. J. Appl. Physiol 53：380-383
２） Gwon, 0., Fukupka, Y., Sone, R., Nabekura, Y., and 
Iegami, H.,（1991）Circulatory responses to 
sudden strenuous exercise. J. Sports Med 40：
483-492.
３） Gwon, 0., Nabekura, Y., and Iedami, H.,（1991）
Effects of warming-up on circulatory respanses 
to sudden strenuous exercise. J. Sports Med 40：
174-186.
４） Hogberg, P., and Ljunggren, 0.,（1972）Uppvarmningens 
inverkan paloppres tationerna. Svensk idrott 40. 
Textbook of work physiology：524-525.
５） Nagate, A., Muro, M., Moritani, T. and Yoshida, 
T.（1981） Anaerobic threshold determination by 
blood lactate and myoelectric signals. Jap. J. 
Physiol 31：585-597
６） Okada, S., Hirakawa, K., Takada, Y., and Oda, Y.,
（1992）Determination of anaerobic threshold in 
the elderlyusingb integrated electromyography 




８） Stein, I.D. and Weinstein, I.（1942）the value of 
carbon dioxide baths in the treatment of peripheral 
vascular disease and allied contitions. Am. Heart 
23：349-361.
９） Viitasalo, J.T., Luhtanen, P., Rahkila, P. and Rusko, 
H.（1985）Electromyographic activity related to 
aerobic and anaerobic threshold in ergometer 
bicycling. Acta Physiol. Scand 124：287-293.
10） Versteeg, P.G.A., Sampurna, S.D., Sipkema, P. and 
Elzinga, G.（1981）Control of cardiac output in 
the exercising dogs different types of work load. 
Cardiovasc. Res 15：151-158.
